VEMORANDUM

SUBJECT: Dinethoate - Review of Pesticide Poisoning Incident Data

FROM Virginia A Dobozy, V.MD., MP.H, Veterinary Mdica
Oficer
Regi stration and Speci al Review Section
Cccupational and Residential Exposure Branch

THRU: Jerone Blondell, Ph.D., MP.H
Regi stration and Speci al Review Section
Cccupational and Residential Exposure Branch

and

Francis B. Suhre, Acting Section Head
Regi stration and Speci al Review Section
Cccupational and Residential Exposure Branch

TO. John Leahy
Regi stration and Speci al Review Section
Cccupational and Residential Exposure Branch

The following data bases have been searched for the poisoning
i ncident data on the active ingredient dinmethoate (Case Nunber:
0088):

1) OPP Incident Data System (IDS) - reports of incidents from
various sources, including registrants, other federal and state
health and environnental agencies and individual consuners,
submtted to OPP since 1992.

2) Poison Control Centers - as the result of Data-Call-1ns issued
in 1993, OPP received Poison Control Center data covering the years
1985 t hrough 1992 for 28 organophosphate and carbamate chem cal s.
Most of the national Poison Control Centers (PCCs) participate in
a national data collection system the Toxic Exposure Surveillance
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System which obtains data from 70 centers at hospitals or
universities. PCCs provide tel ephone consultation for individuals
and health care providers on suspected poi sonings, involving drugs,
househol d products, pesticides, etc.

3) California Departnment of Food and Agriculture (replaced by the
Departnment of Pesticide Regulation in 1991) - California has
coll ected uniform data on suspected pesticide poisonings since
1982. Physicians are required, by statute, to report to their |ocal
health officer all occurrences of illness suspected of being
related to exposure to pesticides. The majority of the incidents
i nvol ve workers. Information on exposure (worker activity), type of
illness (systemc, eye, skin, eye/skin and respiratory), |ikelihood
of a causal relationship, and nunber of days off work and in
hospi tal are provided.

4) National Pesticide Tel ecommunications Network (NPTN) - NPTN is
atoll-free information service supported by OPP. A ranking of the
top 200 active ingredients for which tel ephone calls were received
during cal endar years 1984-1991, inclusive has been prepared. The
total nunmber of calls was tabulated for the categories humans
animals, calls, incidents and others.

DI METHOATE REVI EW

I . | DS

As of July 15, 1996, there were 23 reports involving dinethoate in
I DS; 13 were received from California and may be included in the
review of that data base. Nineteen (19) of the 23 reports invol ved
79 humans. OF the remaining 4 reports, 3 involved environnental/
ecol ogi cal effects and 1 involved an unknown nunber of cattle.

1. Poi son Control Center Data

D net hoate was one of 28 chemcals for which Poison Control Center
(PCC) data were requested. The followi ng text and statistics are
taken from an analysis of these data; see Decenber 5, 1994 neno
fromJerone Blondell to Joshua First.

The 28 chemicals were ranked using three types of neasures: (A
nunmber and percent occupational and non-occupational adult
exposures reported to PCCs requiring treatnent, hospitalization
di splaying synptonms or serious life-threatening effects; (B)
California data for handlers and field workers conpari ng nunber of
agricultural poisonings to reported applications; and (C ratios of
poi soni ngs and hospitalization for PCC cases to estimated pounds
reported in agriculture for pesticides wused primarily in
agricul ture.



A Cccupati onal and Non-occupati onal Exposure

There were a total of 697 cases in the PCC data base. O these, 194
cases were occupational exposure; 120 (629 involved exposure to
di mrethoate alone and 74 (38% involved exposure to mnultiple
chem cal s, including dinethoate. There were a total of 503 adult
non- occupati onal exposures; 424 (84% involved this chem cal al one
and 79 (169 were attributed to nultiple chenmcals.?

In this analysis, four measures of hazard were devel oped based on
t he Poi son Control Center data, as listed bel ow

1. Percent of all accidental cases that were seen in or referred to
a health care facility (HCF).

2. Percent of these cases (seen in or referred to HCF) that were
admtted for nedical care.

3. Percent of cases reporting synptons based on just those cases
where the nedical outcone could be determ ned.

4. Percent of those cases that had a major nedical outcone which
could be defined as life-threatening or resulting in permanent
di sability.

Exposure to di nmet hoate alone or in conbination with other chem cal s
was eval uated for each of these categories, giving a total of 8
measures. A ranking of the 28 chem cals was done based on these
measures wth the |lowest nunber being the nost frequently
inplicated in adverse effects. Table 1 presents the anal yses for
occupati onal and non-occupati onal exposures.

1 Wrkers who were indirectly exposed (i.e. not handlers) were classified as
non- occupati onal cases.
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Tabl e 1: Measures of Ri sk From Cccupational and Non-occupati onal
Exposure to D net hoate Using Poi son Control Center Data from 1985-
19922
Cccupati onal Exposure Non- occupati onal Exposure

Percent Seen in HCF

Si ngl e chemi cal 69.2 (68.2) 38.9 (44.0)

exposur e

Mul ti ple chem cal 76.8 (69.8) 42.5 (46.1)

exposur e

Percent Hospitalized

Si ngl e chemi cal 7.2 (12.2) 7.3 (9.9)

exposur e

Mul ti ple chem cal 10.1 (14.3) 8.9 (12.6)

exposur e

Percent with Synptons

Si ngl e cheni cal 86.4 (85.8) 73.9 (74.0)

exposur e

Mul ti ple chem cal 67.8 (85.8) 75.3 (75.2)

exposur e

Percent with Life-threateni ng Synptons

Si ngl e cheni cal 0.0 (0.0) 0.3¢ (0.0)

exposur e

Mul ti ple chem cal 0.7 (0.5) 0.5 (0.05)

exposur e

a Extracted fromTables 2, 3, 5 and 6 in Decenber 5, 1994 neno from Jerone Bl ondel |
nunber

to Joshua First;

As indicated in the above tabl e,
of the 28 chem cals for
percent of cases with life-threatening synptons. For this neasure,
the top seven nost
in conbination with other
it al so exceeded the nedian for this neasure.

it ranked nunber

chem cal s,

B. Rati os of poisoning -

Si X
chem cal s when used al one.

in parentheses is nedian score for that category
* Top 25% of chenmicals are ranked with a superscript of 1 to 7

in the
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di nret hoat e ranked near the nedi an
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list of
When used

California Data

risk,

except

The incidence of system c poi soning cases in agricultural workers
reported to the California was conpared to the nunber
applications of dinethoate. Those calculations, along with the

medi an score for a total

2 bel ow.

of 29 pesticides,

are presented in

toxic

Tabl e
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Table 2: System c Poisonings/1,000 Applications in Selected
Agricul tural Wrkers Exposed to Dinethoate in California, 1982-
19892

Nunber | Poi soni ngs/ 1,000 Appl. (N Poi soni ngs/ 1, 000 Appl . (N)
Pesti ci de of Primary Pesticide Only Mul tiple Pesticide
Appl . Exposur e
Handlers | Field Tot al Handlers | Field Tot al
Wor ker s Wor ker s
Di met hoat e 93,254 | .14 (13) .28 (26) | .42 .38 (35) | .64 1.02
(39) (60) (95)
Medi an .21 . 20 .41 .44 . 50 1.02

a Extracted from Table A5 i n Decenber 5, 1994 neno from Jerone Bl ondel|l to Joshua
First; nunber in parentheses is the observed nunber of poisoned cases.

D net hoat e ranked hi gher than the nedian for field workers, whether
used al one or in conbination with other chem cals.

C. Ratios of Poisoning - U S. Poison Control Data

Cccupational ratio conparisons were limted to those pesticides
used exclusively for agriculture for the review of the 28
chem cals. Since dinethoate al so has non-agricul tural uses, these
conpari sons were not nade.

D. Exposure in Children

A separate analysis of the nunber of exposures in children five
years of age and wunder from 1985-1992 was conducted. For
di met hoate, there were 110 incidents; 96 (87% involved exposure to
di met hoate al one, while 14 (13% invol ved exposure to a conbi nation
of chem cal s, i ncluding dinethoate. These incidents were
categorized using the four neasures of hazard described above, as
presented in Table 3.

Table 3: Measures of Risk in Children Exposed to Dinethoate as
Conpared to the Median of 17 Pesticides, Based on Poi son Control
Center Data, 1985-19922

Di net hoat e Exposure Medi an
Al one I n Conbi nation | Al one I n Conbi nation
Percent Seen in Health 22.9 21.8 21.0 20.9
Care Facility
Percent Hospitalized 13.6 16.7 13.3 13.2
Percent of Cases with 17.8 19.0 18.8 19.0
Synpt ons




Percent of Cases with 0.0 0.0 0.2 0.2
Li fe-t hreat eni ng
Synpt ons

a Extracted from Tables A3 and A4 in Decenber 5, 1994 neno from Jerone Blondell to
Joshua First

As indicated in the above table, dinethoate's risk was conparabl e
to the nedian for the 17 pesticides eval uat ed.

Ratios to conpare the nunber of exposures, incidents and their
severity to the anount of dinethoate used were conputed using two
di fferent denom nators, estimted nunber of containers in US
homes and estimated nunber of applications per year. The results
are presented in Tables 4 and 5.

Table 4: Ratio of D nmethoate Chil dhood Exposures, Poisonings and
Cases Seen in or Referred to Health Care Facilities (1985-1992) to
Thousands of Products in U S. Hones in 19902

Di net hoat e Medi an®
Exposures Per Use . 365 . 492
Poi soni ngs Per Use 0. 50 . 066
Health Care 0. 80 . 102
Referral s Per Use

a Extracted from Table A6 1 n Decenber 5, 1994 neno from Jerone Bl ondel|l to Joshua
First
b Median of 10 carbamate and organophosphat e pesticides

Table 5: Ratio of D nmethoate Chil dhood Exposures, Poi sonings and
Cases Seen in or Referred to Health Care Facilities to Thousands of
Applications in U S. Honmes in 19902

Di net hoat e Medi an®
Exposures Per Use . 833" . 162
Poi soni ngs Per Use L1142 . 018
Heal th Care . 182" . 029
Referral s Per Use

a Extracted from Tabl e A7 in Decenber 5, 1994 neno from Jerone Blondell to Joshua
First

b Median of 10 carbamate and organophosphat e pesticides

* Top 3 chenmicals are ranked with superscript of 1 to 3

As indicated in the above tables, dinethoate ranked below the
medi an in all neasures when conpared to thousands of products in
U. S. hones, but well above the nedi an when conpared to thousands of
applications in U S hones.



1. California Data - 1982 through 1993

Detailed descriptions of 493 cases submtted to the California
Pesticide Illness Surveillance Program were reviewed. In 124 of
t hese incidents, dinethoate was either used al one or in conbination
with other chemcals, but was judged to be responsible for the
health effects.?2 (Only cases with a definite, probable or possible
rel ati onship were reviewed.) Table 6 presents the types of illness
reported by year.

Table 6: Types of Illnesses Reported as a Result of D nethoate
Exposure in California, 1982-19932

Year No. of Cases Il ness Type

System c Eye Ski n Eye/ Ski n

1982 8 6 - 2 -

1983 15 10 3 2 -

1984 15 10 4 1 -

1985 6 4 1 - 1

1986 4 3 1 - -

1987° 29 28 1 - -

1988¢ 20 16 3 - 1

1989 9 8 1 3 -

1990 3 3 1 - -

1991 11 11 4 - -

1992 2 1 - 1 -

1993 2 - 1 1 -

Tot al 124 100 20 10 2

a Multiple illnesses nay be reported for each case

b Includes 23 airline enployees who becane ill after a bottle of dinethoate was

broken in the airport termnal. Al had at | east one of the foll owi ng synptons:
headache, nausea or |ightheadedness.

c Includes 12 enpl oyees who experienced synptons when exposed to di nmethoate which
had been applied outside by a ground nai ntenance crew. The air conditioner duct
drew the pesticide odor into the building

It should be noted that gastrointestinal synptons (including

2 There were 18 cases in which dinethoate was used in combination with other
chemi cal s but was judged to be responsible for the illness. In 13 cases adjuvant was
the other chemical, in 1 case each triadinmefon or cryolite was involved, in 1 case
triadi mefon and Bacillus thuringiensis were involved, in 1 case propargite and
nmepi quat chloride and in the |ast case azi nphos-nethyl and chl orpyrifos.
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nausea, vomting, diarrhea, abdom nal pain, etc.) were reported in
72 of the 100 who experienced systemc illnesses. The nunber of
days di sabl ed and hospitalized were al so tabul ated, as presented in

Tabl e 7 bel ow.
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Tabl e 7: Nunber of Persons Disabled or Hospitalized for Indicated
Nunber of Days after D nmethoate Exposure in California, 1982-1993

Nunber of Persons Nunber of Persons
Di sabl ed Hospitalized

One Day 11 2

Two Days 5 2

Three Days 5 1

Four Days 1 -

Fi ve Days 2 -

Ten Days 2 -

More than 10 Days 1 -
The data were also tabulated by type of illnesses reported for
i ndi vidual activity categories; see Table 8 bel ow
Table 8: Illnesses by Activity Categories for Dinethoate Exposure
in California, 1982-19932

|1 | ness Cat egory®

Activity System ¢ Eye Skin Eye/ Skin | Tot al

Cat egory

Resi due 43 3 4 - 50

Drift 32 7 3 - 42

Appl i cat or 12 5 1 2 20

O her 11 1 - - 12

M xer/ Loader 2 4 2 - 8

Total 100 20 10 2

a Residue = exposure to residual pesticide (field, structural, other); Drift =
anyone exposed in the course of application who was not involved in nmaking the
application; termed as coincidental prior to 1989; Applicator = workers invol ved
in all fornms of pesticide applications (ground, hand, other); Qher = all activity
categories not otherw se identified; Mxer/Loader = m xes and | oads pesti ci des;

b Multiple illnesses per case nay be reported

V.  NPTN

Di net hoate was nunber 29 on NPTN s list of the top 200 active
ingredients for which calls were received from 1984 through 1991.
A total of 565 calls involved 201 incidents in 129 humans, 13



ani mal s and 59 ot hers.
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V. LI TERATURE REPORTS OF HUMAN PO SONI NGS

Gall o and Lawyk report on several experinmental studies in human
volunteers. ! For 21 days, one adult ingested dinethoate at a rate
of 18 ng/day (= 0.26 ng/kg/day) and another at 9 ng/day; neither
had any cholinesterase (ChE) inhibition. Twenty (20) adults
ingested 2.5 ng/day (= 0.04 ng/kg/day) for 4 weeks with no toxic
effects or inhibition of ChE. Twelve (12) persons who received 5
ng/ day for 28 days and 9 who received 10 ny/day for 39 days showed
no significant change in plasm or erythrocyte ChE. Eight (8)
peopl e who ingested 30 ng/day began to show a decrease in ChE
activity by day 20; the depression lasted until the end of the
study on day 57. Goups of 6 volunteers who received 45 and 60
ng/ day had ChE depression earlier and to a greater degree; none had
any clinical synptons.

Multiple reports of suicide attenpts by dinethoate ingestion are
reported in the literature. Sonme of the cases may provide an
approximation of the lethal dose in humans. A 52-year-old nale
i ngested approximately 20 g of dinmethoate (50 mM Roxion) and two
hours later was comatosed wth reduced reaction to painful
stimuli.?2 Oher clinical signs included nuscular fasciculation

extrene mosis, hypersalivation and respiratory insufficiency. H's
plasma | evel of dinmethoate was 34 pupg/m; the plasnma ChE was
unneasurable. (It has been reported that the threshold plasma | evel
of 0.01 pg/m dinmethoate is associated with cholinergic synptons.)
The patient responded to extensive treatment and was fully
recovered 25 days after adm ssion. Wthout treatnment, he woul d have
di ed nost |ikely.

A 68-year-old nmal e drank 3 ounces of concentrated Cygon 2-E (23.4%
di methoate).® He was imediately brought to the hospital and
responded to standard treatnent after having |ost consciousness.

However, within eight hours, he relapsed into a cholinergic crisis.

Over the course of the next five weeks, he was maintained on an
atropine drip and required a total dose of 30 grans, the |argest

anount ever reported to have been adm nistered to a human at that

time. The patient recovered conpletely except with a hearing
deficit, nonspecific personality change and mnimal spastic
rigidity thought to be secondary to several anoxic episodes.

D net hoat e has been associated with the Internedi ate Syndrone. This
termwas first used in 1987 to descri be an organophosphate-rel ated
toxicity that is seen 24-96 hours after the acute cholinergic
crisis. It is called internediate because it occurs after the
cholinergic crisis and before delayed neuropathy. The clinical
syndronme is characterized by sudden respiratory paresis, weakness
inthe territory of multiple notor cranial nerves, weakness of neck
fl exor and proximal |inb nuscles and depressed tendon reflexes. In
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a 3-year prospective study in Belgium the frequency of the
internedi ate syndronme was determned in all patients admtted with
acut e organophosphate antichol i nesterase poisoning.* Ei ght (8) of
19 patients developed internediate syndrone. Agents which were
determined to carry a high risk were nethyl- and ethyl - parat hi on

fenthion and dinmethoate. However, it was concluded that the
i nternedi ate syndr one was associ at ed wth pr ol onged
acetyl cholinesterase inhibition, rather than the toxicant involved.

Gallo and Lawyk report that dinethoate itself has not been an
i mportant cause of irritation.! However, severe irritation of the
eyes occurred in workers who manufactured the chem cal. During the
neutralization of the acid internediate, some of the nol ecul es
conbined to form bis(di met hoxyt hi ophosphoryl) disulfide. Both of
t hese conpounds are irritating in | aboratory ani mal studies.

V. SUMVARY/ CONCLUSI ONS
| DS

As of July 15, 1996, there were 23 reports involving dinethoate in
I DS; 13 were received fromCalifornia and may be included in the
review of that data base. Nineteen (19) of the 23 reports invol ved
79 humans. OF the remaining 4 reports, 3 involved environnental/
ecol ogi cal effects and 1 involved an unknown nunber of cattle.

PO SON CONTROL. CENTER

D net hoate was one of 28 chem cals for which Poison Control Center
(PCC) data were requested under a Data-Call-In issued in 1993

There were a total of 697 cases involving dinethoate in the PCC
data base from 1985 through 1992. O these, 194 cases were
occupati onal exposure; 120 (62% involved exposure to dinethoate
alone and 74 (38% involved exposure to nultiple chemcals,
i ncluding dinmethoate. There were a total of 503 adult non-
occupati onal exposures; 424 (84% involved this chem cal alone and
79 (16% were attributed to multiple chemcals. For the analysis of
this data, four neasures of hazard were devel oped, as |isted bel ow

1. Percent of all accidental cases that were seen in or referred to
a health care facility (HCF).

2. Percent of these cases (seen in or referred to HCF) that were
admtted for nedical care.

3. Percent of cases reporting synptons based on just those cases
where the nedical outcone could be determ ned.

4. Percent of those cases that had a major nedical outcone which
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could be defined as life-threatening or resulting in permanent
di sability.

D net hoate ranked near the nedian for the 28 chemcals for all
measures, whether wused alone or in conbination wth other
chem cal s.

Anot her neasure of risk which was used in this analysis was the
ratio of systemc poisonings (in agricultural workers in
California) per 1,000 applications of pesticide. D nethoate ranked
| ower than the nmedian for handl ers but above the nedian for field
wor kers, whet her used alone or in conbination with other chem cal s.

A separate analysis was perfornmed for exposures of children five
years of age and under. For dinethoate, there were 110 incidents;
96 (87% involved exposure to dinethoate alone, while 14 (13%
i nvol ved exposure to a conbination of chemcals, including
di met hoate. Using the sane four neasures of hazard as descri bed
above, dinmethoate was conparable to the nmedian of 17 pesticides.

The PCC data in children exposed to dinmethoate were used to conpare
incidents to the anpbunt of the chemcal in US. hones in 1990
usi ng both nunmber of containers and nunber of applications as
denom nators. When using nunber of applications, dinethoate was
nunber two in a ranking of the top three (of 10) chem cals when
eval uating exposures per use, poisonings per use and health care
referral s per use.

CALI FORNI A DATA, 1982- 1993

Detailed descriptions of 493 cases submtted to the California
Pesticide Illness Surveillance Program were reviewed. In 124 of
t hese incidents, dinethoate was either used al one or in conbination
with other chemcals, but was judged to be responsible for the
health effects. (Only cases wth a definite, probable or possible
relationship were reviewed.) The vast majority of the cases
i nvol ved synptons of systemic illness; gastrointestinal synptons
were reported in 72%of the 124 cases. Disability ranging from one
to nore than 10 days was reported in 27 of these cases; five
persons were hospitalized. The activity categories nost often
associated with reports of illness were exposure to residual
pesticide (during field, structural or other application) and drift
(anyone exposed during course of application who was not invol ved
in maki ng the application).

NPTN

Di net hoate was nunber 29 on NPTN s list of the top 200 active
ingredients for which calls were received from 1984 through 1991.
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A total of 565 calls involved 201 incidents in 129 humans, 13
ani mal s and 59 ot hers.

VI. RECOMVENDATI ONS

1. Risk mtigation neasures for dinethoate for agricultural workers
shoul d be in accordance wth the Acute Wrker R sk Strategy.

2. Fromreview of the Poison Control Center Data, it appears that
children exposed to dinethoate in the honme are at risk for
poi soni ng. Household products should be scrutinized for risk
mtigation nmeasures to reduce this exposure.

3. Fromthe review of the California data, it appears that mld to
noder at e synptons of di methoate poi soning can occur in persons not
directly involved in pesticide application. R sk mtigation
measures shoul d reduce possi bl e di net hoate exposure via drift and
contact with residual chem cal.
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